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(54) PRODUCTION OF DICHLORO-ljl'-DIANTHRAQUINONYLS 
ANiD THEIR DERIVATIVES 

(71) We, BADISCHE ANILIN- & SODA-FABRIK AKTIENGESELL- 
SCHAFT, a German Joint Stock Company of 6700 Ludwigshafen, Federal Republic 
of Germany, do hereby declare the invention, for which we pray mat a Patent may be 
granted to us, and the method by which it is to be performed, to be particularly 
5 described hi and by the following Statement: — 

The present invention relates to a process for the production! of ^^/-dichloro- 
l,l'-dianthraquinonyl derivatives from anthraquinone derivatives. 

The production of 4,4 / -dlcUoro-l,l , -dianthraquinonyl by reaction of 1,4-dichloro- 
anthraquinone in nitrobenzene in the presence of copper powder is described in 
10 "Monatshcfe fur Chemie", Band 39 (1918), Page 839. According to the author's re- 

port there resulted a brown, amorphous product, from which 4,4'-dkhloro-l,l / -di- 
anthraquinonyl .could be isolated as a light brown product after a cumbersome and 
expensive purification operation!. It is also stated in the same reference that the corres- 
ponding reaction, which is also characterised as an UUmann reaction, does not occur 
15 with 1,5- and 1,8-diduoroanmraquinone. 

We have now found that ^'-diduoro^l,r-diantfaraquinonyls of the formula: — 
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in which one X and one X* each denote chlorine and ^the other X and X' denote 
hydrogen, chlorine or hydroxy, R denotes alkyl having one to four carbon 1 atoms, a 
heterocyclic 5-membered ring with two hetero atoms, which can be condensed with a 20 
benzene ring, the — COOR 1 or the — CONR 2 R J group, n denotes zero, one or two, 
R 1 denotes alkyi having one to four carbon atoms, R 2 denotes hydrogen or alkyl having 
one to four carbon atoms and R s denotes alkyl having one to four carbon atoms or an 
optionally substituted phenyl radical, and in which .one X and one X' together with 
the carbon atom of the neighbouring carbonyl group can form a condensed 6-mem- 25 
bered carbocyclic ring or a 5- or 6-rnembered heterocyclic ring, can be produced in 
an advantageous manner by reacting dlcmoroanthraqumones of the formula: — 



x o X 

(II) 



in which X, R and w are as denned above, in a strongly polar aprotic solvent which is 
miscible with water, or a mixture of such solvents, in the presence of at least an 30 
equimolar amount of copper powder. 
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. ^-Dichlort^l.l'-dianthraquinonyls of formula I can be obtained in high vield 
and good punty and sunultaneously in high space-time yield according to theWess 
of the present invention. *»w-cas> 

The following dichloroanthraquinones of formula II can for example be used: 
t JaST^^ 0 ^ U-^iicmoroanthraquinone, l^Khchloroanthraquinone, 
H^X^^^^ ydr °T nrhl ? qUH10ne3 l^^icWoro^-hydxoxyanthraquuiooL 1,8- 
S^^ ydr °^ 3 S qum ,%^ S.S-dicnlorobenzanihrone, 5,8-Soro-l5- 
^S^f^ 8 5,8^cWoro-l(N),9-anthrapyridone, 5 J 8-dichloroll J 9(N)-isothi- 
5,8-dicWoro-l,9-pyra2oloanthrone, 4,5-dichloro- 1,9-pyrazoloanthrone, 
4,5-dichlorobenzanthrone, 4,8.dicMoro-l J 9-anrhrapyrinndine, U^chW^^neS 
antf^uinone J^dichl«o-6-memyl-anthraquino^e, ^O^SSSS^^. 
carboxyhc acid I esters such as the methyl, ethyl, propyl and n- or iso-butyi esters, 
14^o roa nAraqu 1 none-2-carboxylic acid esters such as the methyl, ethyTprS 
and n- « Jf^butyT esters, l^dicmoroanthraquinone-o-carboxylic amides such aTtte 
r^ e ,° r ^ e N ' I i _dl ^ ami ^ l^dichlorolanti^qumone^rboxylic SeTsuch 
"^eor the NjN-dial^l amides, 1,4-dichlo^thxaquinone derivatives which 
«i . ^ff^ rad ? cal m *■ *• OT 6-P«ition, for example l,4-dichlo«>.2-rben^ 
oxa^yl-(2) J^nthraquinone, l,4-dichloro-2- [benzthiazolyl-S)] -anthraquW 
d^CT 0 ^-[b^o^^(2)]. ai ^ q umo ae , l^chloro^tbei^aSc^)]. 
S t£Z^yul&^^^^ l »< 2 »^^ 1,4-dichlcUL 





&6 





These compoimds are particularly suitable as starting materials few conversion to dyes. 

OnTtspKHidingly, particularly preferred starting compounds of formula II are 1,4- 
CUcWoToantnraqumone, 1,5-dicMoroanthraquinone, 4,5^1ichloroben2aiithrone, 5,8-di- 
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S-^f^^S ^^^^-anthrapyrimidine, 5,8<u^<*o~l(N),9-anthra~ ~ ~~ 
*?£ d ™ y 5.8-dicWo ro -l,9(N)-isothi aZ o!o a nth ro ne, ^S-dicWo^l^-pyiLdloamhianc 
and 4,8-dichIoro-l,9-anthrapyrimidine. 

5 H,^J. Xa t m ? 1 u °£ StrOTtgly P? 1 "' a P rotic which are miscible wi* water are 

dimcthylsulphoxide, tetramethylenesulphone and the N,N-dialkvl carboxvlic amides S 

S-rtvf^ yI ^N^imethylace^drrtN^Spr^ 5 

^, dc ', N,N^ie^form«ii&te, u N,N-d,ethylacctamid e> N.N-dietfaylpmpiZK, 
Hf^^t 1,16 cydic N^-diattyl carboxylic aimdesTfor example 
10 ^^^ulT'u^fe^^ 0116 31141 N-methyl-caprolactam. On economic 

grounds dimcthylsulphoxide N,N-dimemylformamide, N-medtylpyrrolidone and mix- 10 
whh wtt«° ° T m ° re 61601 816 preferred 88 ^ strongly polar, aprotic solvent misdble 

*^ 1 i he TT ieaCtion * S^eraUy earned out as follows: The dichloroanthraquinone of 
ffT L> }* 18 ™* end «! OT d,ssolved the solvent or solvent mixture and me mixture 
is neated to the reaction temperature. At this temperature at least the equivalent i <; 
amount or an excess of copper powder is added in such a way mat the temperature 
j 108 reaction mixture is maintained constant without an additional supply of heat 
,f^f C f eS i far J^ m P^ with 1,4-dichloroanthraquinone, the ruction proceeds 
S ?^ v '£ 0 ^fy * at *e copper powder must be added in very small pordoi/solh^ 
die reaction is not too violent. On the other hand, with dicMorWfaraq^unones that kre 20 
Powder" ^vT?^ 1,5-dichloroanmraquinone, the total amount of the co P pe^ 

m??hTt~ Iff? at » the hot solution. The reaction of dicMoroanthraquinSes 
coiie? ar ha tr t ° f reaCt 00 derated hy the addition of catalytic aaSTf 
copper (I) hahdes, for example copper (1) chloride ox cooDer m hmm.X R„ 

amounts we mean amounts 1 weigh'/S o^the^mt^ 25 

froinol ^T t ri^^ ttr t? is< & s i rongly P° lar ' a P"*k solvent used is suitably 

in otner cases, however, the amount erf solvent is not criticaL The ammii of 
is kept as low as possible on economic grounds t^stould] bowe^be^hl^S 
that the reaction nature is stirrable throughout *e ^^e^tioT ' ^ 35 

ine reaction of the dichloroanthraquinone compounds (TH is carried .v. 
general at from 70 to 200° C, preferably from 120 to 160°C * 

40 comnou^r Tnl£ ^ if^° n * < * ie * r de P endent on die diddoroanthraquinone 

3K£ a^o^S^rnvetJs 1 ff^™!^ 40 

cases a^^Jl ^KSft^^K 
Jff^ of f ">m half an hour to two hours. The reaction prodW generaUv 
45 etysBdlises out during the reaction and can be separated easily^ ftomT the WriS 

wheTthe^o^f f^'f**? 0 ' r^atioTT'decaSon^ AoTS 45 
wnere the dichloron ljl'-dianthraqumonyl compound obtained is soluble in rhTUi™-^ 

50 methanol, ethano!, propanol, acetic acid and, above all, watsT 

coDoerlhaTm^ f^f^ 030 there ? ft£r he freed in a conventional manner from the 
^nd^vdr^hi^J ."5 present, for example by treatment with sodium chloral 
™ . ^T^-? nc /2 d OT . by treatment with hot dilute nitric acid. In dus wa7d£ 
SSSS * ^ ^ d ^* the solvent still remaining in £ oS&wSLfi 

H „^,3? e use .<hmeAylformamide as solvent for the Ullmann reaction for the n™»- 

lurmea oy tne reaction: of 1,4-dichloroanthraquinone, as rhis is known to ,nrn,r ir* 
£J£3 c^Zdlr tf^XST^T - hoilS , niS^ene < T r m e 

65 u^g strongly pda^apmtic solvents niiJble^vS^S yldd ^ 65 
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The reaction products are valuable starting materials for the production of dye- 
stuffs, particularly pigments, because the chlorine atoms in the ^ and ^'-positions can 
be substituted by other nudeophilic groups. 

The invention is illustrated by the following Examples in which the parts and 
percentages are by weight unless otherwise stated. The parts by volume are related to 
the parts by weight in the same way as the litre to the kilogram. 

Example 1. 

277 Pans of 1,4-dichloroanthraquinone are introduced into 500 parts by volume 
of dimeLiylforrnamide. The mixture is heated to boiling point until a clear solution: 
is attained. The heating is now stopped and 70 parts of copper powder are added in 
batches at 120° C. with stirring so that the exothermic reaction just continues in pro- 
gress. Thereafter the mixture is stirred for a further one to two hours at 120° C, 
diluted with 250 parts by volume of acetic acid and filtered hoc The filter cake is 
washed with hot dimethylf ormarnide and then with hot water, and then introduced 
into 500 ports by volume of approximately 30% nitric acid for decoppering. It is 
digested for one hour at 60 to 70° C, filtered and washed until neutral with hot water. 
After drying, 230 parts of 4,4'-dichloro~ M'^iianthraquinonyl is obtained in the form 
of yellowish crystals (an amount corresponding to die calculated yield). Content of 
cMorine: calculated 14.7%, found 14.5%. The compound does not melt below 360° C 
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Example 2. 

277 Parts of 1,4-dichloroanthraquinone are dissolved in 400 parts by volume of 
dunethylsulphoxide at 100° C. 0.05 parts of copper (I) chloride is added and then 
67 parts of copper powder are added all at once so that the reaction remains in pro- 
gress without heating. Then the reaction mixture is stirred for a further one hour at 
120 °C, diluted with 200 parts by volume of acetic acid and filtered at 80° C. It is 
thereafter washed with hot acetic acid and decoppered in the manner described in 
Example 1. After drying, 195 parts of 4,4 / -d^orow^l'-dianihraquinonyl (corres- 
ponding to 81% of the calculated yield) are obtained. Content of chlorine: calculated 
14.7%, found 14.5%. 

If the dimethylsulphoxide is replaced in Example 2 by the same amount of the 
solvents named in the following Table, the results listed there are obtained. 
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Example 


Solvent 


Yield 
Parts 


%CI 


3 


N-me thy Ipyrro lidon e 


189 


14.9 


4 


N.N.N 1 ,N' -tetramethylurea 


198 


14.6 


5 


N,N-dimethylacetamide 


218 


14.7 


6 


N ,N-d ie thy If ormarnide 


203 


14.9 


7 


N-me thy lcapro lac tarn 


199 


14.4 



Example 8. 

35 . 299 Parts of 5 3 8-dichlorobenzanihrone and 0.5 parts of copper (I) chloride are 

stirred into 800 parts by volume of N-memylpyrroUdone at 130° C 67.5 parts of 
copper powder are added thereto inside one hour and the mixture is then stirred for a 
further two hours at 140° C The reaction mixture is poured into a 500 parts by 
volume of water, filtered and decoppered in the manner described in Example 1. 
After drying, 229 parts of dichloro-dibenzanthronyl of die formula 
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in which one X and one X' each denote chlorine and the other X and X" denote 
hydrogen, chlorine or hydroxy, R denotes alkyl having 1 to 4 carbon atoms, a hetero- 
cyclic 5-membered ring with two hetero atoms which can be condensed with a 
benzene ring, the —COOR 1 group or die — CONR a R 3 group, n denotes the values 
fnfS u °? % denotes alkyl having 1 to 4 carbon atoms, R a denotes hydrogen or 5 
„L?? Vm £ 1 ? 4 . ca * <M ' atonB 30x1 R3 denotes alkyl having 1 to 4 carbon atoms or 
an optionally substituted phenyl radical, and in which one Xind one X' together with 
the cacbn atom of the neighbouring carbonyl group may form a 6-membered carbo- 
10 of "the f^mX-lf ~ ° r membered he «e«>cyclic ring, wherein a dichloroanthraquinone 
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£, ri "' e 5? tor Her Majesty's StaUonery Office by the Courier Press, Leamington Spa, 1975. 
Published by the Patent Office. 25 Southampton Buildings, London, WC2A LAY from 

which copies may be obtained . 
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SfclS*!??.* ?, aie .f defined is reacted in a strongly polar, aprotic 

solvent which is misable with water, or in a mixture of such solvenis, iithe presence 
15 of at least an eqinmolar quantity of copper powder. «««« 

tl ^*;JS , proce f. as dai ™«l « claim 1 wherein the solvent is dimethylsulphoxide, 
tettamethylenesulphone, N^-dimethylf ormamide, N^-dimethykcetamide, Wdt 
niethylpropionamide, N,N-diethylformamide, N^-diethylacenunide, N7N-diethvl- 

rrnSfeJnSi^^*^ N-memylpyrroUdone, JSdtySSe 
20 01 ^-metnyJcaproiactam or a mixture of two or more thereof. 

J; 1* P" 5 *^ claimed in claim 1 wherein the solvent is dimethylsulphoxide, N,N- ™ 
dunediylformanude, N-methylpyrrolidone or a mixture of two or more mereof 20 
4. A process as claimed in any of claims 1 to 3 wherein the solvent is employed ' 

25 s^ss^^ °- 5tol ° pms by weight per ^ by ° f 

n„fn^ A ;f r ? C ^-iT 0rdin l to ^ y of 01311118 1 t0 4 whereiD me ^dicWoroanthnt- 2 5 
£"P™ » l,5^ichloroanthmquinone, 4,5^chlorobenz- 25 

l^^anArapyxidcme, ^S^icMorc^l^CNJ-isothiazcloantSoiie, 
30 pyrazolcanthrane or 4 3 8KlicMc>n>l a 9-aiithrapyriiriidiiie. 

ra „ £ P* 0 ^ 35 flaimed in any of claims 1 to 5 wherein die reaction is carried m 
out at a temperature of from 70 to 200° C. 

7. A process as claimed in claim 6 wherein the reaction is carried out at a tem- 
perature in the range from 120 to 160° C. 

35 • *J?' A P™* 88 * 8 claimed in any of claims 1 to 7 wherein the reaction is carried out 
JD m ™ Presence of a catalytic amount of copper (I) chloride or copper (I) bromide, 35 

A process as claimed in claim 1 and substantially as hereinbefore described in 
any one of the f oregomg Examples. 

1 * A di <^^o : l,l'-dianmraquinonyl derivative when produced by a process as 
claimed in any of claims 1 to 9. 

J. Y. & G. W. JOHNSON, 
Fumrval House, 14—18, High Hoibom, London, WC1V 6DE, 
Chartered Patent Agents, 
Agents for the Applicants. 



